ous report [28]. In the skin, the cre transgene was expressed in both epidermis and hair follicles, including the inner and outer root sheath and the bulge region, Figures 3C and 3D) , and terminal differentiation markers
Figure 1. Macroscopic and Microscopic Morphology of the Skin of the nes-cre ϫ RBP-J f/f Mice (A-E) Macroscopic morphology. (A and B) Cysts can be seen on the snouts (arrows) and on the forelimbs (arrowhead in [A]) of mice. No vibrissa is seen (arrowhead in [B]). Hair loss also can be seen on the body (asterisk in [B]). (C) A cyst can be seen on the belly (arrow) and the hindlimbs (asterisk). (D) A cyst can be seen on the hindlimb. Hyperkeratinization of the epidermis is seen on the tail (asterisk). (E) Hyperkeratinization of the epidermis is seen on the back (arrow). (F and H) The cysts of the
and may contribute to cyst formation. Several lines of evidence indicate that the formation of epidermal cysts is apical layers (Figures 3E and 3F) , respectively. As compared with normal epidermis, the early and terminally also likely to be due to abnormal cell fate determination of hair follicular stem cells. First, the deletion efficiency differentiated epidermal layers were thinner and thicker, respectively, in the cysts, and differentiation of epiderof the RBP-J allele was highest in the cysts, and RBP-J was not expressed in the cysts (Figures 2A, 2B , and mal cells therefore appears to be accelerated in the cysts. These data indicate that RBP-J-deficiency en-2E-2H). Second, cyst formation occurred after hair loss or after the first hair cycle, when a large number of hanced epidermal cell differentiation from the epidermal precursors in the epidermal basal layers, and therefore hair cell progenitors are generated. Third, the preferred position of cyst formation was the vibrissa region, where Notch/RBP-J signaling suppresses this step. Although studies on in vitro experiments of human epidermis [32] the rate of hair cell progenitor formation is higher because it has a shorter hair cycle than the pelage region and on keratinocyte-specific notch1-deficient mice [21] concluded differently, the apparent discrepancy may be [33] . Fourth, the epidermal cysts were morphologically associated with hair follicles but not with epidermis. due to the fact that the early epidermal differentiation was RBP-J independent [21] .
Thickened epidermis seen in some epidermis regions ( Figure 1H) (Table 1) , we expect that 16% and for epidermis. Second, the cyst formation occurs much 84% of hair follicular stem cells in normal mice become more frequently in RBP-J-deficient mice than in notch1-epidermal and hair cells, respectively. If we assume that deficient mice, although the deletion efficiency of RBP-J all hair cell progenitors with the homozygous RBP-J in the skin of the nes-cre ϫ RBP-J f/f mice is much lower deletion were converted into epidermal progenitor cells, than that of notch1 in keratin5-cre ϫ notch1 f/f mice. A then an additional 21% (84% ϫ 0.25) of all hair follicular possible reason for this difference in phenotypes may be stem cells will take an epidermal cell fate in these RBPthe redundancy of Notch signaling. In fact, we confirmed J-deleted mice. It is thus expected that about 37% that Notch 2 and 3 were expressed in the epidermis and (16% ϩ 21%) of hair follicular stem cells differentiate hair follicles (our unpublished data). It is also possible into epidermal cells and move upward in the RBP-J that Nes-Cre is expressed much earlier in ontogeny (ca. conditional knockout mice, which is in a good agreement E10.5) [28] and is thus expressed strongly in the stem with the blue staining frequency above the bulge region cells, whereas Keratin5-Cre may be weakly expressed ( 
